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DETAILED ACTION 

The Office Action is in response the Amendment and Remarks fled on December 23, 
2004. 

Claim Objections 

Claim 35 is objected to because of the following informalities: the claim contains 
the limitation of "an ESD switch having means, integrated with the switch structure ..." 
There is insufficient antecedent basis for the limitation of "the switch structure" in the 
claim. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 35 is are rejected under 35 U.S.C. 102(b) as being anticipated by Pan (US 
6,259,139 B1). 

In re claims 30 and 35, Pan shows (fig. 3A) an integrated circuit incorporating an 
Electrostatic Discharge (ESD) protection device comprising'; a semiconductor substrate 
(30); a core circuit (13 in fig. 1 ) comprising a plurality of devices having electrical 
connectors and active device regions is formed in the semiconductor substrate with 
electrical insulators. The ESD circuit further comprises electrical connectors (396), 
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insulator regions (385), passive components, wherein the substrate material (30) is 
composed of a material that prevents thermo-mechanical damage due to an ESD event. 
The substrate material is more resistant to thermo-mechanical damage because heat is 
absorbed by the substrate, thus protecting the ESD circuit from heat (col. 4, lines 38-40) 
and ultimately from mechanical damage. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-10, 22-30, 32-34, and 36-39 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Pan (US 6,259,139 B1) in view of Yatsuo et al. (US 6,353,236 

B1). 

In re claim 1, Pan shows (fig. 3A) an integrated circuit incorporating an 
Electrostatic Discharge (ESD) protection device comprising'; a semiconductor substrate 
(30); an electrical contact pad (32); an ESD switch coupled to the pad and having an 
active device region (36) formed in the semiconductor substrate; and a thermal energy 
absorbing region (30) (col. 4, lines 29-44) formed in the semiconductor substrate in 
thermal contact with said active device region. Pan also shows a core circuit (13 in fig. 
1) comprising a plurality of devices having electrical connectors and active device 
regions is formed in the semiconductor substrate with electrical insulators. The ESD 
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circuit further comprises electrical connectors (396), insulator regions (385), passive 
components, wherein the substrate material (30) is composed of a material that 
prevents thermo-mechanical damage due to an ESD event. Pan does not specifically 
disclose what thermal energy absorbing region (30) is made of, therefore Pan does not 
specifically disclose that the thermal energy absorbing region is made from a material 
substantially more resistant to thermo-mechanical expansion than said active device 
region. Yatsuo discloses (col. 5, lines 53-65) an ESD protection device/absorber using 
SiC to provide protection from a power surge and while providing thermal resistance. 
The SiC layer has properties that provide more thermal resistance than a typical 
material such as silicon and is therefore more resistant to thermo-mechanical 
expansion. Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the semiconductor thermal energy absorbing 
layer of Pan by using SiC as taught by Yatsuo to provide ESD protection and resistance 
to thermal-mechanical breakdown, ultimately increasing the endurance of the protection 
circuit. 

In re claims 2-5 ,10, and 32-34, Pan and Yatsuo do not show the spacing of the 
ESD switch or specific properties of the material more resistant to thermo-mechanical 
expansion, however, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to space the switch from the cores circuitry or use a known 
material having the desired properties, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). Although, Pan and Yatsuo do not 



Application/Control Number: 10/635,391 Page 5 

Art Unit: 2815 

show all of the specific properties of the material more resistant to thermo-mechanical 
expansion, Yatsuo does disclose (col. 5, lines 53-65) some of the properties of SiC such 
as the melting temperature being higher than 2000 degrees K (as stated in claim 3). 
Since the combined invention of Pan and Yatsuo uses a SiC material, it inherently has 
the same properties as stated in claims 2, 4, and 5 because the structure and material 
is the same as that of the claimed invention. 

In re claims 6-9, Pan discloses (col. 4, lines 29-44) that the ESD switch is a 
transistor, that the transistor is a MOSFET having a source, drain, and channel, and that 
ESD switch has diodes. In figure 3A, the thermo-mechanical absorbing region (30) is in 
direct contact with the active device region (36). 

In re claims 22 and 36, Pan shows (fig. 3A) and discloses (col. 3, line 30 - col. 4, 
line 28) a method of fabricating an ESD devices comprising a semiconductor substrate 
(30); an electrical contact pad (32); an ESD switch coupled to the pad and having an 
active device region (36) formed in the semiconductor substrate; and a thermal energy 
absorbing region (30) (col. 4, lines 29-44) formed in the semiconductor substrate in 
thermal contact with said active device region made from a material substantially more 
resistant to thermo-mechanical expansion than said active device region. A core circuit 
(13 in fig. 1) comprising a plurality of devices having electrical connectors and active 
device regions is formed in the semiconductor substrate with electrical insulators. The 
ESD circuit further comprises electrical connectors (396), insulator regions (385), 
passive components, wherein the substrate material (30) is composed of a material 
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more resistant to thermo-mechanical damage than the corresponding structure in the 
core circuit. The substrate material is more resistant to thermo-mechanical damage heat 
is absorbed by the substrate, thus protecting the ESD circuit from heat (col. 4, lines 38- 
40). Pan does not show the specific properties of the material more resistant to thermo- 
mechanical expansion, however, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to use a known material having the desired 
properties, since it has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980). Yatsuo discloses (col. 5, lines 53-65) an ESD protection device/absorber 
using SiC as to provide protection from a power surge and while providing thermal 
resistance. The SiC layer has a melting temperature higher than 2000 degrees K as 
stated and inherently has the same properties as stated in claims 2, 4, and 5 since the 
material is the same as the instant invention. Therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
semiconductor thermal energy absorbing layer of Pan by using SiC as taught by Yatsuo 
to provide ESD protection and resistance to thermal-mechanical breakdown, ultimately 
increasing the endurance of the protections circuit. 

In re claims 23-25 and 37-39 .Yatsuo discloses (col. 5, lines 53-65) that an ESD 
protection device/absorber using SiC to provide protection from a power surge while 
providing thermal resistance. The SiC layer has a melting temperature higher than 2000 
degrees K as stated and inherently has the same properties as stated in claims 24, 25, 
and 37-39 since the material is the same as the instant invention. 
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In re claims 26-29, Yatsuo shows (fig. 1) that a grounded back contact (4) is 
electrically coupled to the substrate (2) and that the active device comprises a thermo- 
mechanical energy sink (1) of silicon carbide (hard carbon). 

Claims 1 1 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pan (US 6,259,139 B1) in view of Yatsuo et al. (US 6,353,236 B1) as applied to 
claim 1 above, and further in view of Uenishi (US 2002/0070424 A1 ). 

In re claims 1 1 and 31 , Pan in view of Yatsuo shows all of the elements of the 
claims except the ESD switch including a resistor or capacitor as the passive 
component. Uenishi shows, (fig. 1) a resistor (3) to provide ESD protection coupled with 
a thermal energy absorbing region (6). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the ESD switch of 
Pan and Yatsuo by adding a resistor to the thermal energy absorbing region as taught 
by Uenishi to provide adequate heat and electrostatic transfer during an ESD event. 

Allowable Subject Matter 

Claims 12-21 are allowed. 

The following is an examiner's statement of reasons for allowance: the prior art 
references, alone or in combination, do not teach an integrated circuit incorporating an 
Electrostatic Discharge (ESD) protection device comprising a first connector formed of a 
first electrically conductive material connecting a plurality of active devices; an ESD 
switch coupled to a pad, at least in part via a second connector, said second connector 
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electrically connected to the ESD switch comprising material more resistant to thermo- 
mechanical expansion than said first connector formed of said first electrical conductive 
material wherein the second connector extends away from the substrate a distance at 
least equal to one-half of the length of the active device region. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Response to Arguments 

Applicant's arguments with respect to the 102 Rejection of claims 1 , 6-9, and 30 
have been considered but are moot in view of the new ground(s) of rejection. 

Applicant's arguments filed with respect to the 102 Rejection of claim 35 have 
been fully considered but they are not persuasive. The applicant primarily asserts that 
the prior art references do not show all of the elements of the claims, particularly that 
Pan does not show a thermal energy absorbing region made from a material 
substantially more resistant to thermo-mechanical expansion that the active device 
region. However, claim 35 only states that the device comprises an ESD switch having 
means... having thermo-mechanical properties adapted for preventing thermo- 
mechanical damage due to an ESD event. As stated in the 102 Rejection above for 
claim 35, Pan discloses that portion (30) of the substrate is a heat absorber. Because 
the substrate portion 30 absorbs heat from the rest of the ESD circuit, it has thermo- 
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mechanical properties adapted for preventing thermo-mechanical damage due to an 
ESD event. The 102 rejection above is therefore proper. 

Applicant's arguments with respect to the 103 Rejection of claims 2-5, 10, 11, 
and 22-34 (and now applied to the new rejection of claims 1 , 6-9, and 30) have been 
fully considered but they are not persuasive. The applicant primarily asserts that Pan 
and Yatsuo cannot be combined and there is improper use of hindsight to provide 
motivation for the combination. The applicant specifically believes that because Pan 
does not teach a thermal energy absorbing region there would be no reason to 
optimized that layer with the SiC layer of Yatsuo. The examiner believes the 
combination of references is proper and that Yatsuo provides motivation for the 
combination within the reference. Pan's substrate is considered a "thermal energy 
absorbing region" because it is a separate layer (30) from the active region (36) that 
acts as a heat reservoir (col. 4, line 29-45) to protect the circuit from damage. Thus the 
layer (30) provides a thermal energy absorbing function. Pan is only deficient in showing 
that the region (30) is a different material than the active region because Pan does not 
disclose what materials are used in the device. Thus, Yatsuo was cited to show that 
SiC, having specific thermo-mechanical properties, could be used in Pan to provide 
excellent heat absorption and ultimately, improved reliability of an ESD protection 
device. Yatsuo even goes on to state (col. 5, lines 53-65) that SiC has better heat 
properties than silicon which is typically used in IC's. Since the applicant asserts that 
Pan's entire device uses silicon as the base material, then substituting the supposed 
silicon layer (30) of Pan with Yatsuo's SiC layer, would improve the ESD device, just as 
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Yatsuo teaches because SiC has better heat properties than silicon. Therefore, the 
combination of references is proper and Yatsuo provides motivation for the combination. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571) 
272-1 737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



MEW 

March 9, 2005 



YOU THOMAS 
SUPERVISORY BBHflrSSWflWER 




